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 Figure 1. Distribution map of the LPD classes in the 
 study area. 
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Land productivity is an expression of the bio-productivity resulting from all land 
components and their interactions for region-wide assessment, not just those related to human 
activities and direct use.  Land productivity is therefore not to be confused with just agricultural 
productivity (Cherlet et al., 2013).  The main goals of this study were to determine i) changing of 
land use and land cover, ii) vegetation cover density iii) trends in land productivity and iv) the 
situation of soil organic carbon (SOC) stocks in different land uses and land covers.  This study 
was carried out in two adjacent micro catchments located in the Gediz River Basin in western 
Turkey.  The study area covers about 16647 ha and its elevation changes between 70 m and 760 
m above sea level.  In order to determination land cover and land use changes and NDVI, 
Landsat7 ETM+ and Landsat8 OLI/TIRS satellite images for May 2001 and May 2015 having 
about 30 m spatial resolution were used.  For determination of the status of soil organic carbon 
levels, 320 soil samples were systematically collected from surface soils (0-30 cm) and 
geostatistical methods were used to generate an SOC distribution map for the study area.  After 
image analysis, the amount of area that had changed for land use and land cover types was 
determined.  From 2001 to 2015, forests increased about 321.8 ha (1.93%) due to afforestation. 
whereas shrubs, grasslands, and sparsely vegetated areas decreased about 6.35% due to 
conversion to artificial lands and croplands.  Accuracy assessment is critical for maps generated 
from any remotely sensed data, and was the final step of the classification process.  An error 
matrix is the most common way to present the accuracy of the classification results (Fan et al., 
2007).  The overall accuracy, user’s and producer’s accuracies, and the Kappa statistic were then 
derived from the error matrices for the 
various land use classes.  Kappa analysis is 
a discrete multivariate technique used in 
accuracy assessments (Moller-Jensen, 
1997). According to Congalton (1996), 
accuracy of the classification analysis result 
showed that the producer’s accuracy and 
user’s accuracy for individual classes of the 
2001 and 2015 maps were greater than 
80%, indicating strong agreement in this 
study.  Percentage and hectare distributions 
of the land productivity dynamic (LPD) 
showed a comparable pattern within all 
land cover classes (Table 1,  Figure 1).  
21.86% of the territory showed a stable, not 
stressed, LPD.  However, this does not 
necessarily indicate neutrality in terms of 
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land degradation for these areas. On the other hand, most declining productivity and early signs 
of decline classes were identified in cropland and artificial lands (23.42% and 24.65% of total 
area, respectively). These areas have markedly different ecosystem characteristics, different 
actual land use, and diverse land use potential and options. 
 
Table 1. Distribution of land productivity dynamic (LPD) class in the study area. 
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Declining 
productivity 








ha % ha % ha % ha % ha % 
Forest - - - - 0.01 - 2.16 0.01 2858.8 17.18 
Grassland 0.10 - 121.80 0.73 425.6 2.56 3156.6 21.85 561.9 3.38 
Cropland 2137.8 12.85 3979.8 23.92 1153.8 6.94 - - -  
Artificial area 1758.6 10.57 - - -  - - -  
Total/Ratio (%) 3896.5 23.42 4101.6 24.65 1580.4 9.50 3638.2 21.86 3407.8 20.56 
 
In the soil surface, the values of SOC from the soil samples ranged widely from 3.63 to 
129 t ha-1, with a mean value of SOC of 49.8 t ha-1.  Summary statistics for the SOC values of the 
surface soil and the land cover/use are given in Table 2.  In the surface soil, the highest mean 
value of SOC was determined for forest land whereas the lowest mean value was for cropland 
which has been under intensive agricultural activities (particularly soil tillage operations) leading 
to decomposition and mineralization of soil organic matter.   
 
Table 2. Results of surface soil SOC measurements for different land cover/use. 
Land Cover/Use 












1 - Forest 79.9 a* 34.1 129. 19.9 24.9 73 
2 - Grassland 61.7 b 23.2 124. 21.2 34.4 59 
3 - Cropland 34.2 c 3.63 91.3 12.6 36.7 187 
*Means with the same lower case letters are not significantly different at p<0.05 level. 
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